THE WINGS OP THOUGHT

to encourage freedom of hypothesis making, accompanied
by honest trial and rejection. The line between wild guessing
on the part of the pupils, and legitimate hypothesis, is hard
to draw, but so it is also in real scientific work.

I should not be surprised (said A. S. Eddington after proposing
a hypothesis concerning the internal constitution of the stars),
if it is whispered that this address has at times verged on being
a little bit speculative j perhaps some outspoken friend may bluntly
say that it has been highly speculative from beginning to end.
I wonder what is the touchstone by which we may test the legitimate
development of scientific theory and reject the idly speculative.
We all know of theories which the scientific mind instinctively
rejects as fruitless guesses ; but it is difficult to specify their exact
defect, or to supply a rule which will show us when we ourselves
do err. It is often supposed that to speculate and to make hypo-
theses is the same thing, but more often they are opposed* It is
when we let our thoughts stray outside venerable, but sometimes
insecure, hypotheses, that we are said to speculate. Hypothesis
limits speculation. Moreover, distrust of speculation often covers
loose thinking; wild ideas take anchorage in our minds, and influence
our outlook ; whilst it is considered too speculative to submit them
to the scientific scrutiny which would reject them.

If we are not content with the dull accumulation of experimental
facts, if we make any deductions or generalizations, if we seek for
any* theory to guide us, some degree of speculation cannot be
avoided. Some will prefer to take the interpretation which seems
to be most immediately indicated, and at once adopt that as a
working hypothesis; others will rather seek to explore and classify
the widest possibilities which are not definitely inconsistent with
the facts. Either choice has its dangers; the first may be too
narrow a view and lead progress into a cul-de-sac; the second
may be so broad that it is useless as a guide, and diverges indefinitely
from experimental knowledge. When this last case happens, it
must be concluded that the knowledge is pot yet ripe for theoretical
treatment, and speculation is premature. The time when specu-
lative theory and observational research may profitably go hand-
in-hand is when the possibilities, or at any rate the probabilities,
can be narrowed down by experiment, and the theory can indicate the
tests by which the remaining wrong paths may be blocked up one
by one,

And in a passage later in the same address, Eddington
urges us to be bold in making hypotheses, as both Icarus
and Daedalus were bold in venturing to use wings : but
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